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Ttls iaveatioa relatgs to vea:;cl.as i-d v-iMcls 
lifts. 

According to the iarsntion a veiticXe l::^t coi:.- 
5 prises lift structure aorable rela-iva to a suj-port 
betweea ianer aad outer pasitioas. th-e Lift st:rac:;.-ur« 
comprisiag iaaer mouatiag structure a^ad m .ut«r Mai:- 
fora, a parellelograa arraagemeat harrLog ea outer 
pivotal coaaactioa to the platform aad aia ii:aei- 
0 FiTotal coaaactioa to the aouatiag atrmac-nur. . tiie iax:«r 
Pivotal coaaectioa comprisiag upper ajid :.ow.r i^ircta, 
end neaas for pivotiag tiia parallelogrrem arVeagemcmt up 
sad dowa, tHa aeaas beiag coaaected to tiae i:ar«ll«lofirair. 
srraageaeat spaced fro:zi tie upper pivot, in which thJ 
3 support comprises spacad .rails c-or^.-ad at an outer regior. 

• so that the platf 01^ caaages its orienxa"iox:. to the ■ 
ground as the lift stract^ra is aoved be-::we.n iaa.r «nd 
outer positions. 

.There may be two laterally spaced p,ara:..Ie • og::-ani 
arraagemeats haviag coaxial upper pivots, ti.e parjilis-'l- 

• cgram erraagenents beiag coaaected by ia::er:..ed:.at«: 
structure pivoted to the aouatiag .structure co<-aii.a v,iti: 
the upper pivots, the zie&zs being pivoted tc the :.nt«r- 
xediate structure. 

The leans nay conpri-se- a ran. 

The platfom may be adapted to forn a y.zei: ii:. the 
raised oositior.. 



The arnxs ot the pe2»al].elograsi arrczige;2ient a:ay 'd^s of 
relative lengths which chai^ge the inclination ot xhe 
platform in the raised jjosj.ticn. 

The tera platfora :.s intended to include aoy load- 
5 supporting structure- 

Sach rail may comp:ris<s an exposed elcnge.te ele.'n'^nt 
spaced from an elongate meiiber, and thci mounting; struct- 
ure comprises rollers engajjeable with the el€:mer;t. 

The platform may b^a naised and lo^rercid ind€Jpez;dent 
10 of the position of the llf*; structure relt'tive to the 
support- 

The invention include^a a vehicle ]:av:jig a lif 1; as 
above, in particular with the support below ti floor of 
the vehicle. 

15 The invention further provides a vehicle l:Lf t as 

above mounted beneath a floor of a vehicle ii:. whicJ:. tl3.e 
lift structure is movable relative to the suppor/t :lx. ih 
direction inclined to the horizontal between withd::*aw2:; 
and extended positions , the lift structior-^i ij:icludi::ie; 

20 the platform movable ur and down in the e::cte;:xde:l p:)si- 
tion- 



The iaveation siay be perforaed ia various way:i 
and soas specific eaboc.iafat* with possible :aod:lfi.- 
catioaa will sow be described by way of exaaple wi-:h 
reference to the accompanj-iag drawings , ia wiicb: 

yig. 1 is a side riev of a vehicle with li:rt; 

^ift. 2 is a perspt'ctive view of part of a lif-:; 

Pig* a is a persp«!ct:ve view of another part of 
the lift J 

yig. 4 is a secticia through part of Jig.. 3; 

Tig. 3 is a plan viev* of ^e lift; 

Pig. 6 is a rear viev of another arrangaaeat; 

yig. 7 is slailar to Pig. 3; 

?ig. 8 shows operntic^n of the lift; 

?ig. 9 shows a modified platform; 

?i.5S.10A, 103 ahov a modified lii't; 

Pig. 11 shows a dj'ivo systen; 

?ig. 12 is an enliirgud view of pscrt of fie:. IDA; 

Pig. 13 shows operation of a lift.; 

Fig, 14 shows a modirfi cation; 

Pig. 15 shows a r:ail arrangement; 

PiSS-15, 16A show a nodificatioa; 
Pig. 17 shows a vshiole with rea:- lifx; 
Pig. 18 is a side vi-sw of a platfors:. r«:ap; 
Pig. 19 is, an and vi-jw of part of Pig.lo; arid 
Pig. 20 shows a plat.;^ror=i. 



Rsrerrlng to ?ig3. 1 to 5, a refalcle Ult 
cooprisea a countlr.g structure U o=a?:lsi.ng r.'abricutec 
side members 12, 13 ri^ad ' -o cros^-re^iers Ik, w-h 
^ bracing 16. Pa.^iiel pUt.s 17, 18 are fixed to" t".' 
? cross oeabers parallel to meabers 12, 23, 

A parallalograa arracjeaant 20 cc.:p,^i.se3 tv. p^.^r. 
or upper and lower side elements 21, 22 and 2;u, 22 :"* 
The eleaents 1. each pair at one. end are plvo.ed at "23 

10 A. the.r other ends the el,,3er.ts 21, 22 ar. p:>oted at 
23a, 2h'^ to the front 0:." a rear part 26 of a riat 
platfora 27 having a "—nt 5P 

^ , * w=-=^ is pivoted to 



15 Ine platfora is snow., c::en ir/JulI^lInrin Pii;:*, 'i" th', 
e;.eae2ts in eaci oalr 2" ; •• 



*:5 



JO 



«-v,«^ , , , ' '"^ ^-S" within eacfc 

^ 5- ^-.zz -z ?=p exists b.2tw<;ien tham a* 

Tzeved siasvays; this i. a s-'evy ^-at— 
To«-ar=3 tr.sir 7-3 = - --^ 

^ a«= 30, 31 resj..-.;.,.:,, pi,„ed t= r 'a 

^1-1 pivots A n.==ry::,-ni,:..- ran -3 

-ccazed between elates '7 ■ ^ ~ 

at 37 .0 cross =e,aer IV. p^,,, 35 ^^^^^ 

When the ran 3if is e^«''*^ tow . j ' 

energized and dHen<!rgl2ed th» 

Tsll^l ^^'^'^^''^ Pi-ted up and. down ' 

(see Fig. 1). ^ ^3,, ^^^^^^ ^^^^^^^ horizont..l. 

The no anting structure 11 is ao-able betveen side 
rails or supports 1.0, 1.]. between ar. out.r „r cperati.. 
position (Fig. 2) and ar. i.ner or inoperative position 
Shown dotted at 3 in Fi|. I. ^.y suitable =e.ns =ay 
used but as shown th.j octer...fa.s3 V2 of o^enbers 22 '.3 
are provided with two ox ncre spaced bo.se. i.:; havln^ 
upper and lower plaatica pieces Mf, L5 slici-g- ' 
engagement with plastic, liner. 1.6, L..7 co^froi.ing 
faces of the upper and lower ans of th<.' rc^ili^ IfC, hi. 



STttoJcets 49 (only ono Bhom:) are rtspeotl^aOy li:tfid 'to 
tho aeo^cre 12, 13 end eecured to X63pact.iT« eh.tln.i 
49 extenfllns rotmd Bprorkele 50, 51 seotired to tJa« 
rails 40, 41. A aotcr 52 «.g. eleotrio, can .-retato 
5 the eprottketa 51 on a ocaiaca axli to aoTo the flt:r«o-fcur« 
11 ±a end out on the raaia, 

2t trill be uaderoteod that beoeiue the e:ien«nti) 21, 
22 and 21a, 22a are inwexda of raiOa 40, 4I tiie :raa 54 
oan be operated to ral8« 01 loner the jlatforsn at an 
10 po«ltloni, Of the et«ott;re in relation to the raile 40„ 
41. 

The lift 10 is intended pritiarily for ueo by tiui 
dieiabled end handicapped, in particular «ith -irheul- 
ehairo, and for notmtdnfl beneath the floor 60 of a 
15 Tehiele* Pig, 1 illustrated mounting benei^th thi> ri.ar 
. of a Tehiole haying a rear door, and rear bvan^^r 61.. 

If there ia aufflolent rooai beneath t!ie •Tflhloli. 
thi, lift can be mounted with raiia 40, 41 :hor:i«onta.;u • 
nowerer it ie often the oaee that reiiele etraaturo 
20 beneath the floor 60 irotald prerent thle unlean t„ne 
Ui't atrueture undeelrably ent era into the epnoe 62 
beneath the niniaum angle of departurre S3 irhiah 
notTnnlly extende upwarda and rearwarda fro.:> the .i.oint 
of oontr,et betnaen the rear Trheela 64 aad ,!jro-.md 65 . 
25 Thua in the example of Tic. 1. breck^te 70 ar.-, fix*,,;: 
to .paced fore-.»„d-eft obaasia oeabe:ra 71 -^f .:i 
aonoooque body 72, and f..ot aa rear mountinse for le.if .. 
apringa 73. 



la the pr«ant Utt, t.he rails 40, b... =aunJ:ed 

on the vehicle so as to te inclined u?va::-ds as ths:/ 
extend rearwards so that the inner ends C oi the rai2.< 
are below the springs 73 but the cuter er:ds D c-.re not 
? beneath the angle of departure but are s-r.. benea.th 
the busjper. 

lae Pivots 23, 21.. ard 23a, 2l,a a:re vertically- 
spaced. The platfora reaains horisontal.. 

ir desired the ?2.ra21elogran can be mociifisd so 
that the separation be-veen pivots 23, 2^:.. mf.y be 
(e.g. 2=) less than the separation b.jtw«en pivots 23.1, 
2ifa so that in the doun position t-ie platfora Inclines 
slightli;. downwards as it expends or^twurd,. arid z.ze to 
position the platform is inclined .li.htly upwar.3 as i 
extends oacwards. This is a safety f nature. i;oo .^i^o 
7if . 13. The tera oarallslcrran: Hrra::r?-:cnt sr-ull b:^ 
understood as includirg such an arranfreoc^nt . 

In the Withdrawn pcsizion the plutfcnn car. be 
raised between the rails to be parired between the 
chassis members 7I, subject to their ..pacing;, and 
lightly held in contacfvith the body to resist rattle. 

?ig. 6 showa an alternative arr5ing«.ner.t :.n iihich 
the lift can be aoxinted to extend aitiewr.ys and asi ahot^ 
la Pig, 6 the rails 43, U may in soiae cas<-s :.atclia« 
doTOwards eaabling ths lift to be noiiiit<i:d i.n caa,:s 
where the prop shaft 30 -vould effectively j:.re-«reii-:. 
horizontal moxuating. 
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."Ig. 7 is generally si.,.Llar to Figs, 2 and ^ but 
the .otor 52 is central, tl,s. 8 shows operation or . 
lift in association with a r.^ar door of a vehicle/ 
:Che platform, :aay have a pivo-:ed flap 76 to bridge uny 
5 sap between the platfor. and the floor 7€. of tae vehl cl 
AS Shown in Fig. 9 t.e platform can be in two parts 
no, 111 vhich are slidably oooperable. m thi. way the 
platform can be manually -axt^nded. 

The arrangement of Figs. lOA, lOB Is similar to 
10 Pigs. 2, 3 but, as Shown, is intended for sale as a hit 
Of parts end cross-member;^ 8.1, 82 are fixed to .alls liij, 
8V. The cross-members Bl. 8il can be omitted if the • ^ 
rails are individually fi-.tecl to the vehicle . ::n thU 
arrangement the rails 83, 81. have a vertical we:, 3S .n 
15 inwardly directed horl.on-:al ar« 86 at the top of veb 85 
a.nd a downwardly and Inwarrdly inclined web 8;; a!: the 
-bottom of web 8?. 

Spaced along the inn.T i'ace of weo 85 are ...pacer. 88 
to Which is connected an ...lor:gate running raU 09 «nd 

20 each side of the struc.ur. 11 U provided wi.:h roller. 90, 
51, engaging the upper and Icwer edges of ra.:.l ;;i9, and 
rollers 52, rotating about vertical ax.s, en.,ag:i.ng th. 
inner face 93 of expos.d a-al]. 89. Thi3 arrangsueni: 
resists accumulation of dirt as might int»rf-:..re with 

25 pro?«r operation, the dirt, tending to was... or f.^i out 
cf rails 83, 8V. The struciGre 11 is .oved in anc. out 
by motor 9V driving sprocket 95 engaging chain ^6 which 
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extends over sprocket. 9!' end Is connected .at Its end. 
to cross n,embers Si, 112 ..see ?lg. n) . ,,3 -.^r^r^ ^^^^ 
rails 83, 8if could be Inclined. 

Rsleasable oeans mar hold the structur-. 11 it: a 
r forward and rearward position. These .e.ns could be 
remote controlled but as shown comprise latche.. iCO 
engageable behind or ::n rrpnt of parts of structure ^^ 
and connected to rods 10:. which can be rotaued, against 
the bias of springs 102, by handle 103 to move thi.- 
10 latches fron> the path of structure 11, a transverse 

rotatable rod loi. connecting the latcn «,ch;:u.l.„,s at th. 
two sides. 

In another arran,jen,...nt a rr.anually r.leaaeable .n.-.ck.. 
type O^tch hook is .ount^d on the cross-aembern Bl, 8= 
15 cooperable with latchc^s en the front and rear cf 
Structure 11. 

The rara 3h is inc:lired downwards an<:l p.i.vots c:n bar 
36.flxed to plates 30, 3J. at a position .paced fro. and 
lower than axis 3%. The plates 30. 31 are .Tixed to crosa 
20 member 29 fixed to upper parallelogram element.; 21, 

A feature of Fig.. iCa, which can be used :.n the other 
embodiments in which the platfor,^ slightly ,:.har,ge. its 
orientation as it is aov.d up and dow:n i. ti:.at ths: leer 
arms 22, 22A of the pH.raD.lelogram. can be sl:.ghtly 
25 reduced in length compared with upper ar,::s ;;i, 2U.. 
This controls (Fig.'iv) Lhe position at vhich the 
Platform is horlzonta:. a3 it n;oves between an incline 
slightly downwards as it extends outward:., when in the 
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lowered position and aa incline slightly .i?w:;ird;:; e.;. it 
extends outwards in the rsised position. T.rie kenu 
p«xrallelogran arrangement shoxild be under s to :)d as 
including this aodifiestion. 
5 In a ajodiTication ?ig. 14 the sprock-ats 37 aru 

positioned on top of structure 11 for rotation aooiit 
vertical axes; this is foi- cases in which thare is 
appropriate rooa banealii IJhe vehicle, and provides on 
alternative drive means; for the structure 11 which may 
10 enable the overall hei^jht of the lift 10 to be reduced. 

In an advantageous! ei;bodiment of Fi£:s,15, 16, 15.i 
the platform has a pivoted part 112 wiiicii, in the 
raised and extended, or. an intermediate tind extended, 
position, can be folded liiwarda to fo2*m fi. step llo. 
15 Ihs extent to which •;he platform is raised by the 

ran can be adjusted by ch:anging the positioi:. of pivot 
36. 

Pig. 17 shows a vehicle with rear door lie a2;.d 
lift IC having a platform 115 movable by, for <-iX8::xl<3:, 

20 a parallelogram lift devise between lowered position on 
the ground and a raised" position providing sntry to the 
door. The door could be on the vehicle aid;;. Th^i! lift 
is stovfable, for example beneath tne rehiolis f::.oo.i.', iry 
a sliding action. 

2Ji -he platform has an inner part 75 whicii f orm:j a 

stop and a bridge plat.e «nd an outer part 114, which 
forms a whesl-chair stop and a ram?. 

The par- 114 automatically moves to a raided 
(wheel-chair stop) sai'eti- position when the platform 

30 is raised away from trie t';round, 



and autornatically forms a raiup when ths- platfonn is in 
contact with the grounds The down rarap pj'ovides an 
upwardly inclined surface as it extEjndij inwards. 

At the outer end of the main platTorn i:.5 is a 
cross-member 130 having: at each end a shoe 1J!1 adapt-sd 
to engage the ground and tiassed downward:3 by a spring- 
116- A pin 132 secured tc- linK 133 has a lo:::t ir:otion 
connection in a slot 13^ in an upstanding part 13? of 
the shoe. The link 133 i;i pivoted at 136 to a ;:;id<i 
wall 119 of the platform und has a pin 137 e:vga.;;eal:»le 
with a tongue 138 on t;,ie part 11^. 

When the platform Is being lower€d, the part llh is 
in the dotted position. The shoes 131 ergage the ijround 
and are moved upwards relative to the ple.tfcrm 115 
against the action of the springs il6 and the link.s 133 
are moved from the dotted to the full line i.ositicn, 
taking the links over- centre and the part H.h moves to 
the full line .positiorr urder gravity. Upward niovemsnt cI 
link 133 is limited by ergagement of -nember 13(; in a 
recess 1^0 in the structure . The link arrangenienl: 
provides a mechanical advantage. 

The ramp part llh moves under gravity :ind thi:is 
resists damage by ^ng;ige:3ent with a stone, and if 
accidentally engaging a 'Jser^s foct for exampl:? will no*: 
damage the foot- On bei'ig raised from tne rround. tine 
springs 116 move over centre and nov€- the saoe:3 aod :.in!r.s 
downwards and pivot the part III+ to the up, dotted^ 
safety position. Downwards movement of th€ links is 
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limited by eagageaeat with stops 141. Wit.;i ramp 11.-. 
lap, this acts to resist aovemeat of an article ■•! s. 
a wheel-chair, off the platform away from Jihe reMcle 
A pivoted head rail 150 is provided. 
5 Am shoim ia Pig. 15, the rails 39 .ta i:iae va-i-ioua 

embodiaeats are shaped so as to hare a hor::.zor.ta:i. 
outer portion a9a connected by a onrred portion lli&b 
to a straight, stowage, portion 89c parialliiil to 
supports 83, 84. In this way the st;ructur.-, 11, md 
0 the platform, are stowed in en iacliied poi-.it:i.oa fcu". 
on being moved outwards adopt a horizontal position. 

The lift may include electric c3nt.-oi apparatus, 
including a hand-held switch box, and including lia.i.t 
switches for controlling the in and out aoirement of 
5 structure 11 and the operation of ths r:am <:ind thii. up 
and dcwn movement of the perellelagraa. 
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1. A vehicle lift coin?r:i3iag li.£t s%Tut.-=u2.-e =!ov£!ble.. 
relative to a au?por-5 b.Jtween ianer and oi;ter positions, 
the lift structure c-jap-isiag isaer aoauitijis sti-ucturf 
5 and an outer platforj, n parallel ogaran ar:,-ar.|.!eint!.nt 
hariag aa outer pirotal coacection to i:he platfcra aac: 
an Inner pivotal aon-aectlon to the loouaitiri^ «tructiire, 
the inner pivotal cojinestion coaprijsing upper ai:.d lower 
pivots, and means for pivoting the .?ar;illii:lo,-:-raT:i 
10 arrargecen-: u? and down, the aeana oeiiig o-cru-ec-ed -o 
the rarallelograo arra:if9Benx spaced frroa thi- u-prer 
pivot ^ in which the support coopriaas spaced ra;:.ls 
curved at an ouxer region so -ha- tae .-jia-rr-r-a ohari^e.: 
i-s orienta-icn to -he ^rcund ae thz llf- s-ructur-:- i.i ' 
15 aoved between inner end outer posit icn-s. 

2. A vshicls lift as claired in Olain 1, :r-r-:ri:rir.;: ttc 
laterally spaced paralielograa arr£nge:nen:3 :-iav:.ng 
coasial upper pivots, the parallslograa a:rr£:::ge:::en::s 
being cor-nected by interaediate structure pivotud to .hs 

20 nountiag structure^coaaial with the upper pivotjj, the 
aeans being pivoted to the interaediate structure. 

3. A vehicle lift af. c2.aiaed in Claia 1 or Claim 2, ia 
which the aeans coaj^ises a raa, 

4. A vehicle lift asi cD.aiaed in any preceding clai'ji, In 
25 which the plstfora :.a ?;dapted tc fora a etep iz. the 

raised position. 
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